Objectives: To analyse the coverage and main bibliometric indicators of Insights into Imaging in Scopus and the Emerging Sources Citation Index (ESCI) from the Web of Science Core Collection database. Methods: The evolution of journal production in the Scopus database was analysed according to document types, collaboration indexes between authors and institutions, and citation indicators (number of citations, SCImago Journal Rank, quartile, h-index, and most cited works). Networks of collaboration among authors, institutions, and countries were also analysed, as well as those of co-word networks. As a complementary source of information, the Emerging Source Citation Index from the Web of Science database was also considered. Results: Four hundred seventy-four papers were included in Scopus and 292 in ESCI. The index of collaboration was 5.18 for authors and 2.74 for institutions. International collaboration occurred in 24.7% of the papers. The number of citations received in Scopus (4295) exceeds the number of citations received in ESCI (1177). The average number of citations per paper was 9.06 in Scopus versus 4.03 in ESCI. The h-index was 29 in Scopus and 16 in ESCI. Several collaborative groups were identified at the national and international level. Conclusions: There is a progression of Insights into Imaging in the ranking of journals in the area that, if maintained, will allow it to remain in the first quartile in the Scopus database. The main topics of interest were technologies such as 'Magnetic resonance imaging', 'Computed tomography', 'Radiology', and 'Ultrasonography' and diseases such as 'Breast cancer' and those related to 'Paediatrics'.
Introduction
Insights into Imaging is a peer-reviewed journal founded in 2010 and published by the European Society of Radiology (ESR). The journal is edited under the brand SpringerOpen. The journal is the official journal of the ESR and includes on its editorial board representatives from eleven scientific societies that embrace several areas of the biomedical sciences. It is considered the world over as a high-quality and up-to-date source of information in the field of radiology [1] .
Advances in the study of diseases through diagnostic imaging have been considerable in recent decades, as evidenced by the number of articles published in PubMed/ Medline (https://www.ncbi.nlm.nih.gov/pubmed/), which according to the MeSH ('Diagnostic Imaging' [Mesh] ) has gone from 51,068 in 2001 to almost 100,000 in recent years. A better understanding of the evolution of the bibliometric indicators of Insights into Imaging and an awareness of their complexities and challenges can contribute to improving their future development.
Some studies have analysed the scientific activity of global diagnostic imaging [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . However, little is known about the evolution of the Insights into Imaging indicators in the two international databases that provide citation and impact data and the indicators in which it is indexed, Scopus and the Emerging Sources Citation Index of the Web of Science Core Collection (hereinafter, ESCI).
Given this background, our goal is threefold a) To analyse the evolution of the main scientometric indicators of production, collaboration, and impact of Insights into Imaging in the ESCI and Scopus databases during the years in which these databases have indexed the journal. b) To provide reliable data on the actual coverage of these sources and warn about how the different editorial policies of the databases related to the indexing of the records can produce variable and source-dependent indicators, due to discrepancies between the data provided by the databases that process the records and the citations. c) To identify groups of more active authors, institutions, and countries that are considered at the research forefront in the area covered by the journal, as well as the publication of articles in Insights into Imaging by the members of the editorial board. d) To determine the most relevant topics and research trends from the analysis of the keywords assigned to the documents.
Materials and methods
The methodology consisted of several phases: a) Search, which comprises the following: first, downloading of records from the Scopus database, and second, the standardisation of data of authors, institutions, and keywords, which consisted of unifying the different variants of the name of the same author or institution and grouping synonymous keywords, in addition to identifying authors belonging to the editorial board. b) Variables, which include the following: first, the calculation of production indicators: number of articles classified by type of work and year of publication; production by authors, institutions, and countries; and number of papers published by editorial board members; second, the calculation of collaboration indicators (annual evolution of the collaboration index among authors, institutions, and countries; collaboration networks among authors, institutions, and countries based on papers included in Scopus); and third, indicators based on citations (number of citations, average citations per paper, SCImago Journal Rank (SJR), position of the journal in the world ranking of radiology, h-index, most-cited papers (hot papers)). c) Databases. Three sources were used to obtain these data and indicators: the Scopus database, SCImago Journal & Country Rank, and the Emerging Sources Citation index from the Web of Science Core Collection database. All these indicators are defined in the aforementioned sources and were also described and applied in previous works [12] [13] [14] [15] [16] [17] [18] , except for the index of citations per year of the most-cited works, which is the result of dividing the number of citations by the years elapsed since the publication of the study. Data on citations correspond to January 19, 2019.
Results

General data: annual evolution and document typology
The annual evolution of the journal's coverage in Scopus (since 2012) and ESCI (since 2015) is shown in Fig. 1 . Scopus included 474 papers while ESCI included 292. As for document coverage, some discrepancies between the two databases can be seen. The percentage of the document type 'articles' coincided in both databases (24.7%), but the percentage of the document type 'revisions' was somewhat higher in ESCI than in Scopus (72% as opposed to 68.3%, respectively), while the percentage of editorials was higher in Scopus than in ESCI (2.3% versus 0.7%, respectively).
Scientific production of authors, institutions, and countries
One thousand nine hundred fifteen different authors published 474 papers. As mentioned above, data on the production and collaboration of authors, institutions, and countries have been extracted from the registers included in Scopus. Table 1 presents the 23 authors who published 5 or more papers. Three authors stand out with more than 10 papers: Tonolini (n = 20; 'Luigi Sacco' University Hospital, Milan, Italy), Chaturvedy (n = 18; University of Rochester, New York, USA), and Parizel (n = 11; Antwerp University Hospital, Belgium). Seventeen papers were signed by the European Society of Radiology. The highest number of citations received was for Puderbach (n = 280, but only 4 published papers), followed by Wildberger (n = 125) and two authors with 116 citations: Beets, and Tan and Lobbes (with only 4 published papers). The citation index per article is also higher for these authors.
As for the participation of editorial board members, 23 of its 49 members (46.9%) published 56 papers (11.8% of the total number of papers published by the journal).
There were 41 institutions with 5 or more papers out of a total of 747 papers, and they are presented in Table 2 . The institution that published the highest number of papers was the European Society of Radiology (n = 25), followed by 'Luigi Sacco' University Hospital (Milan, Italy) (n = 20), University of Rochester (New York, USA) (n = 19), and Antwerp University Hospital (Belgium) (n = 14). The number of citations received was higher for Guy's and St Thomas' Hospital (UK) (n = 401 citations), followed by University Hospital Heidelberg (Germany) (n = 299) and German Cancer Research Center (Germany) (n = 280), both with 5 published papers. The citations per paper ranking is led by these three institutions but in another order: University Hospital Heidelberg (C/P = 59.8), followed by German Cancer Research Center (C/P = 56) and Guy's and St Thomas' Hospital (C/P = 44.56).
The production by country was led by Italy (n = 92, 19.4%), followed by the USA (n = 88, 18.6%), the UK (n = 68, 14.3%), Austria (n = 38, 8%), the Netherlands (n = 37, 7.8%), France (n = 36, 7.6%), Spain (n = 34, 7.2%), Belgium (n = 32, 6.8%), and Switzerland (n = 31, 6.5%). As seen, European countries published most of the works (Fig. 2) .
Patterns of collaboration Collaboration among authors
The authors' collaboration index during the whole period was 5.18 authors per work. The analysis of social networks made it possible to identify 56 groups in which 278 authors who had published at least one collaborative work participated. Figure 3a shows the groups with the highest number of members: a group of 21 authors, one of 12, and one of 10. Figure 3b shows four groups with 9 members and four groups with 8 members.
The group with the highest number of authors has Chaturvedi as its main author, and Chaturvedi is affiliated with the University of Rochester (New York, USA). The second group has as central authors Ettore and Palmucci, who work at the University Hospital 'Policlinico-Vittorio Emanuele' (Catania, Italy). In the third group, Tonolini is the central author and belongs to the 'Luigi Sacco' University Hospital (Milan, Italy). The four groups of 9 members in the upper part of Fig. 3b belong to institutions in Belgium (Antwerp University Hospital), the Netherlands (The Netherlands Cancer and Maastricht University), Italy (National Research Council), and Germany (University of Erlangen-Nuremberg). Lastly, of the three groups of 8 authors, the one on the left side of the figure includes researchers from Italy (Sapienza Università di Roma); the group in the centre is international and includes researchers from the UK, Spain, Austria, France, and Ireland; and the group on the right side includes researchers from Switzerland (Geneva University Hospitals).
Collaboration among institutions
The percentage of works carried out in domestic collaboration was 61.6%, while the percentage of works published with international collaboration was 24.7%. A total of 31.1% of the papers lacked collaboration, as a single institution signed them. Figure 4 shows the evolution of the works according to these types of collaboration. The sum of the three percentages exceeds 100% because domestic and international collaboration can coexist in the same work. The rate of collaboration for the institutions was 2.74 institutions per work. The analysis of social networks applied to collaboration among institutions identified 38 groups whose institutions published at least one collaborative work, in which 170 different institutions participated (Fig. 5a, b) . Two groups included 18 participants (Fig. 5a ). The first group had the European Society of Radiology as its central institution, and most of the signatory institutions were continental or country-specific associations or colleges. The second group included institutions from several countries, such as Antwerp University Hospital, Ghent University Hospital, and Sapienza Università di Roma, among others (Fig. 5a ). In Fig. 5b , six groups were drawn, one had 12 members, one had 11, and 4 had 9 members. The group with 12 institutions had as its central institution Università degli Studi di Milano, and Italian institutions predominated. The group with 11 components had as its central institution the University of Toronto, and Canadian institutions lead it. The 9-component groups comprise mainly institutions from the UK, the USA, France, Spain, and Germany.
Collaboration among countries Figure 6 presents the world map of collaboration among the 31 countries that have collaborated in at least one paper. The greatest number of works published in collaboration has been between the UK with Italy (n = 14), Austria (n = 12), France (n = 11), and Greece (n = 10). In addition to the striking collaboration among European countries, it is worth highlighting the collaboration between these countries and the USA and Australia. Table 3 shows the annual evolution of the 35 keywords with 5 or more occurrences. The most frequent words were 'Magnetic resonance imaging' (n = 154), followed by 'Computed tomography' (n = 83), 'Ultrasonography' (n = 44), 'Radiology' (n = 44), and 'Diagnostic imaging' (n = 39). Figure 7 illustrates the evolution of the 7 most frequent keywords.
Content analysis
The relations among the words that coincide at least twice in the set of papers (co-words) are shown in Fig. 8 . In this figure, the pairs that stand out are 'Magnetic resonance imaging' with 'Computed tomography' (n = 32), with 'Ultrasonography' (n = 17), and with 'Diagnostic imaging' (n = 10). Another relevant relationship is in between 'Computed tomography' and 'Complications' (n = 11).
Citation and impact indicators
The 22 papers having received more than 30 citations are listed in Table 5 . The number of citations received in Scopus The h-index of Insights into Imaging in Scopus was 29, which places the journal in 154th place in the world ranking of the Radiology area (2017). Although this value is not very high, one should keep in mind that the journal's youth prevents this indicator from being higher. The h-index was 16 in ESCI.
Discussion
This scientometric research focused on the analysis of the journal Insights into Imaging to quantify its coverage in Scopus and ESCI and the evolution of its most relevant bibliometric indicators. The calculation of the main bibliometric indicators and the analysis of social networks necessary to identify the groups of authors and institutions, as well as the collaboration among countries and the subject-based study obtained from keywords, have been carried out on the basis of the papers indexed in Scopus. We have not chosen the ESCI database from the Web of Science as the main source of data because it only included 292 records, compared to the 474 indexed in Scopus; however, some data from ESCI have been taken into account in order to compare them with those obtained in Scopus. The coverage of the journal in these databases does not exactly coincide, both in the number of annual articles and in the documentary typology of the articles included. For example, in Scopus, the journal is indexed from 2012 to 2018, while it has been indexed in ESCI on a regular basis since 2015. These differences in index coverage create discrepancies in bibliometric indicators, depending on whether they are extracted from one or the other database.
As we have seen, numerous authors participated in the publication of studies and belong to numerous institutions and countries around the world, although what is striking is the leadership of Italian institutions and the participation of European countries in almost all of those published works. This is probably because it is the official journal of the European Society of Radiology (https://insightsimaging.springeropen.com/about).
The percentage of editorial board members who have published in the journal was 46.9%, a value somewhat lower than that found in other areas such as addiction, in which it was 52.1% [19] . The percentage of papers published by these members was 11.8%, which is slightly higher than that found in other areas such as agriculture (7.7%) [20] , information sciences (8%) [21] , and various other medical subspecialties (7.7%) [22] . However, one should kept in mind that these studies included a high percentage of original articles, while those included in Insights into Imaging are fundamentally revisions.
Social network analysis has made it possible to identify those groups with the most active collaboration in the field and that can be considered at the forefront of research in the area. As for collaboration among countries, the collaboration among European countries once again predominates, to which must be added the collaboration among Europe and the USA and Australia, in particular. Keyword analysis has shown the predominance of studies with technologies, such as 'Magnetic resonance imaging' , 'Computed tomography' , 'Radiology' , and 'Ultrasonography'. Within the group of diseases, 'Breast cancer' and 'Paediatrics' are highlighted. In another outstanding group of works, topics such as 'Complication' , 'Radiation dose' , and 'Radiation protection' are studied. Notable keywords include education and training, a topic to which 6 papers have been devoted, some of them published by the European Society of Radiology, which is an example of the interest of this society in topics related to formation and training in the area [23, 24] .
Citation analysis provides metrics that allow us to observe the impact of authors and their institutions on their respective fields, as well as highly influential studies [7, 9, 25] . The average citation amount per paper in Scopus was more than twice as high as in ESCI, which is logical since Scopus includes papers from 2010 (and ESCI only from 2015); thus, earlier papers have had a greater As with the number of citations received, the journal's youth and the number of years it has been indexed in citation databases also influence the value of the hindex. Although in 2017 it was in the middle of the ranking of journals in the field of radiology (number 154 out of 305), it is to be assumed that this position will improve in the coming years, as it continues to be published and consolidated in its area. The most frequently cited articles in Insights into Imaging provide an overview of the main developments and allow us to recognise the important advances in this field, since the articles frequently cited by inference imply that they are the most read and are thus of major importance within that specialty. The themes of these most cited works are diverse, and it is noteworthy that 9 of the most cited works have MRI as their central theme.
Limitations
All bibliometric studies have limitations that should be discussed. First, there is a possible bias in the coverage of the main source used in this work (Scopus), since it is possible that it has not picked up some studies published in the journal or that some work is duplicated [26] . However, the databases considered in this work enjoy significant international prestige and provide detailed citation metrics; they are thus the most frequently used in bibliometric studies and are considered today as the gold standard of these studies [26] . Second, it is possible that inaccuracies in standardisation may have affected the quantification of the production of certain authors or institutions, or the classification of works according to keywords. However, a rigorous process of standardisation of the names of authors, institutions, and keywords has been carried out. It is also important to note that citation analysis is not necessarily a measure of study quality and is not the only methodology for assessing the impact of research. Lastly, some quality work may not have been cited because not enough time has elapsed since its publication.
Future work
As future work, it would be interesting to observe the evolution of the identified groups of co-authors and institutions, as well as the evolution of the indicators of the journal's production, collaboration, and impact. This information could be helpful in taking strategic decisions aimed at correcting the detected weaknesses or in continuing along the path of the journal's strengths. It would also be useful to analyse the citation flows from the journal to other journals and from these to Insights into Imaging. 
